Steroid and xenobiotic effects on the adrenal cortex: mediation by oxidative and other mechanisms.
Because steroids reach high concentrations within the adrenal cortex, effects of the direct interaction of steroids and cytochrome P450 enzymes are possible and may involve oxidative damage. Steroid pseudosubstrate effects studied in cultured adrenocortical cells show that these effects are probably not mediated by steroid receptors. Release of oxidants during pseudosubstrate interaction with cytochrome P450s may be responsible for loss of enzymatic activity observed; enzyme activity can be protected by cytochrome P450 inhibitors, antioxidants, and lowered oxygen concentration. There may be pathological effects of pseudosubstrates in the adrenal cortex. Cytochrome P450/pseudosubstrate effects could be involved in the aging and death of adrenocortical cells in vivo, and necrosis of the adrenal cortex due to excessive ACTH stimulation or due to the action of adrenolytic chemicals could result from damage by oxygen radicals originating from cytochrome P450s. The possible mechanism of damage to the adrenal cortex by the xenobiotics dimethylbenzanthracene, TCDD, 3-methylcholanthrene, and o', p'-DDD are reviewed.